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(57) ABSTRACT

The invention relates to a plastic fuel tank (1) for motor
vehicles having at least one tank wall (2) surrounding at least
one fuel volume, wherein the tank wall (2) is provided at least
in a certain area or certain areas with means for increasing
flexural rigidity in the form of two-dimensionally extended
reinforcing layers (3) connected materially and/or positively
thereto (FIG. 1).
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1
PLASTIC FUEL TANK

The invention relates to a plastic fuel tank for motor
vehicles having at least one tank wall surrounding at least one
fuel volume.

Plastic fuel tanks of this kind have proven particularly
suitable for use in motor vehicles since, by virtue of their
manufacture, they can have complex contours and a plurality
of intercommunicating tank volumes; in particular, plastic
fuel tanks of this kind can be matched optimally to the instal-
lation circumstances in a motor vehicle.

On motor vehicles operated with diesel or spark-ignition
engines, fuel tank systems are generally operated in a depres-
surized manner, i.e. pressure equalization with respect to
atmosphere takes place via at least one fuel vapor filter com-
municating with the tank volume via a device for operational
venting. The fuel vapor filters that are customarily used are
designed as activated carbon filters. While the motor vehicle
is stationary or during refueling as well, for example, the said
filters are charged with gaseous hydrocarbons, whereas, dur-
ing the operation of the internal combustion engine, they are
discharged through reverse purging by means of combustion
air drawn in by the engine. It will be understood that the
adsorptive capacity of a fuel vapor filter is determined not
least by its size. In the case of motor vehicles which are driven
both by electric motor and by means of a combustion engine,
reverse purging of the fuel vapor filter is possible only during
the operation of the internal combustion engine by the very
nature of the system. Accordingly, it would theoretically be
necessary to increase the charging capacity of the fuel vapor
filter by a corresponding amount and this entails a larger
overall volume. This is not normally desirable. As an alterna-
tive, it is possible to reduce the vapor pressure gradient in the
fuel tank, ensuring that the fuel has less of a tendency to make
a transition from the liquid phase to the gas phase. This is
achieved, for example, by constructing the fuel tank as a
pressure vessel, i.e. that it is hermetically sealed at a given
differential pressure relative to the ambient pressure. This
means that the fuel tank must withstand relatively high loads,
especially as the rigidity of plastic tanks depends, inter alia,
on the ambient temperature, and the possibility that a fuel
tank of a motor vehicle will be exposed to relatively high
ambient temperatures cannot be excluded under certain cir-
cumstances.

Reinforcing measures for plastic fuel tanks are fundamen-
tally known but these are provided in the form of internal
braces or supports and considerably reduce the volume of the
fuel tank. Moreover, the insertion of such braces in the fuel
tank is an involved process.

The object on which the invention is based is to improve a
fuel tank of the type stated at the outset in this respect.

This object is achieved by a plastic fuel tank for motor
vehicles having at least one tank wall surrounding at least one
fuel volume, the plastic fuel tank being distinguished by the
fact that the tank wall is provided at least in a certain area or
certain areas with means for increasing flexural rigidity in the
form of two-dimensionally extended reinforcing layers con-
nected materially and/or positively thereto.

This makes it possible to partially reinforce the plastic fuel
tank both from outside and from inside in such a way that its
flexural rigidity is increased without impairing the volume it
can hold. Such reinforcing layers could be provided both on
the outside and on the inside of the tank wall. It is particularly
advantageous that such reinforcing layers can be provided
selectively at particularly highly stressed points of the fuel
tank.
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In a preferred variant of the plastic fuel tank according to
the invention, sheets or strips of thermoplastic which extend
approximately parallel to the tank wall to be reinforced are
provided as reinforcing layers. Such sheets or strips can be
designed to match approximately the contour of the fuel tank
in the areas to be reinforced.

For example, the reinforcing layers can be attached to the
tank wall to be reinforced at a distance from the latter, at least
in a certain area or certain areas, with the aid of spacers.

In the area to be reinforced, the tank wall can, for example,
be provided with projections, knobs or dome-shaped bulges
which are riveted, welded or latched to a reinforcing layer.

As an alternative, the reinforcing layer can be provided
with projections, knobs or dome-shaped bulges which are
welded, riveted or latched to the tank wall.

By means of such reinforcing layers, which are connected
to the tank wall with a clearance at certain points, the flexural
rigidity of the tank wall is reinforced in accordance with the
principle of operation of corrugated cardboard. The knobs,
dome-shaped bulges or projections are used to produce mate-
rial bridges between a tank wall and a reinforcing layer, which
bridges significantly increase flexural rigidity.

As an alternative, provision can be made in each case for a
reinforcing layer to be connected to the tank wall via an
intermediate layer.

Inan expedient embodiment of the plastic fuel tank accord-
ing to the invention, a corrugated sheet-like structure made of
thermoplastic, the peaks of which are each welded and/or
adhesively bonded to the tank wall and to the reinforcing
layer, is provided as the intermediate layer.

The term “two-dimensionally extended product” or “sheet-
like structure” in the sense in which it is used in the invention
is intended to mean substantially flat elements in sheet form.

In an expedient variant of the plastic fuel tank according to
the invention, it is possible for the reinforcing layer to be
provided with apertures. These apertures can be used to install
components to be fixed in the fuel tank. The apertures in and
of themselves have the advantage that they absorb the swash
and impact energy of the fuel moved by the vehicle dynamics
and hence act as swash- and surge-inhibiting elements.

On the other hand, it is also possible for the interspace
between the reinforcing layers and the tank wall to be
designed to allow fuel to flood through or flow through. It is
self-evident that these effects can only be achieved if the
reinforcing layers are arranged within the fuel tank. Funda-
mentally, it is possible to provide the reinforcing layers on the
inside and/or the outside of the tank wall.

The plastic fuel tank according to the invention is expedi-
ently designed in such a way that the said tank has means for
operational venting and for refuel venting, a device for opera-
tional venting comprising at least one operational venting
valve with a pressure-holding function, by means of which
the volume of the fuel tank can be kept within a predetermined
differential pressure range relative to the ambient pressure.

A number of illustrative embodiments of the invention are
explained below with reference to the attached drawings, in
which:

FIG. 1 shows a schematic representation of the plastic fuel
tank in accordance with the invention in section,

FIG. 2 shows an enlarged representation of the detail II in
FIG. 1,

FIG. 3 shows a sectional view along the lines III-11I in FIG.
25

FIG. 4 shows an alternative embodiment of the fixing of the
reinforcing layer on the tank wall,

FIG. 5 shows a further alternative embodiment of a rein-
forcing layer provided on the tank wall, and
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FIG. 6 shows a third variant of the reinforcing layer pro-
vided on the tank wall in a manner in accordance with the
invention.

FIG. 1 shows a plastic fuel tank 1 in accordance with the
invention in a greatly simplified sectional view, the size ratios
in FIG. 1 being represented in a manner which is exaggerat-
edly not to scale.

The plastic fuel tank 1 is expediently designed as an extru-
sion blow-molded plastic fuel tank obtained by extrusion
blow-molding of preforms in the form of webs or sheets.
These preforms in the form of webs or sheets were shaped in
a multi-stage operation in a three-part blow-molding die to
give a closed one-piece plastic tank.

During the production of a plastic fuel tank of this kind,
there is in principle the possibility of positioning built-in and
attached parts built-in and/or attached parts in a relatively
simple manner on the inner wall of the half-shells defining the
subsequent contour of the fuel tank during the molding of the
latter.

The plastic fuel tank 1 represented in the drawing is also
represented in a greatly simplified manner as regards its con-
tour. A person skilled in the art will be familiar with the fact
that a plastic fuel tank 1 of this kind can have a very complex
contour with a plurality of intercommunicating component
volumes.

For partial reinforcement of the tank wall 2 in the illustra-
tive embodiments described, two reinforcing layers 3 are
fixed on the tank wall 2 within the volume enclosed by the
tank wall 2, more specifically at a distance from the tank wall
2, as will be explained in detail below. The distance between
the reinforcing layers 3 and the tank wall 2 is represented on
an exaggerated scale. In the variant of the plastic fuel tank
shown in FIG. 1, the reinforcing layers 3 are represented in
such a way that they extend essentially over the entire bottom
side and top side of the tank. However, the invention is to be
interpreted such that these reinforcing layers can be of sheet-
or strip-shaped design and be provided only at certain points
of the plastic fuel tank that require reinforcement. These
reinforcing layers 3 may have been applied directly to the
tank wall 2 of the plastic fuel tank 1. In the illustrative
embodiments described, however, they are arranged at a dis-
tance from the tank wall 2, more specifically in such a way
that they are only in point contact with the tank wall 2, such
that overall the flexural rigidity of the tank wall 2 is signifi-
cantly increased in the area concerned.

In the illustrative embodiment represented in FIGS. 1 to 3,
V-shaped profiles 4 are provided between the reinforcing
layer 3 and the tank wall 2, the said V-shaped profiles not
being connected to one another and giving to the interspace 5
between the reinforcing layers 3 and the tank wall 2 a honey-
comb structure through which fuel can flood. The profiles 4
can be relatively more flexible than the reinforcing layer 3.
The interspace 5 communicates with the remainder of the
tank volume in such a way that the arrangement additionally
acts as a swash- or surge-inhibiting element within the plastic
fuel tank 1. The opening sides of the approximately V-shaped
profiles 4 are turned towards the tank wall 2 in the interior.
The said profiles are arranged in such a way that, in terms of
mechanics, a kind of “corrugated-cardboard effect” is pro-
duced.

An alternative embodiment of the plastic fuel tank is rep-
resented in FIG. 4. There, a corrugated intermediate layer 6 is
arranged between the reinforcing layer 3 and the tank wall 2,
the said intermediate layer likewise being composed of a
thermoplastic, the peaks 7 of the corrugated structure each
being welded to the tank wall 2 and the reinforcing layer 3.
The intermediate layer 6 is less flexurally rigid than the tank
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wall 2 and the reinforcing layer 3, as a result of which the
flexural rigidity of the tank wall 2 overall is increased in one
direction of bending but remains unchanged in a direction
transverse thereto.

In this way, a directional increase in flexural rigidity can be
achieved through selective alignment of the structure shown
in FIG. 4 at particular points of the tank wall.

A further embodiment of the plastic fuel tank 1 in accor-
dance with the invention is represented in FIG. 5. There, the
reinforcing layer 3 is designed directly as a ribbed profile and
is welded linearly to the tank wall 2. As an alternative, it is
also possible for individual dome-shaped raised portions of
the reinforcing layer 3 to be welded to the tank wall 2 instead
of longitudinally or transversely extending ribs.

In a further variant (not shown) of the plastic fuel tank 1 in
accordance with the invention, the intermediate layer 6 can
have a cross-sectional profile corresponding to that in FIG. 5,
for example.

FIG. 5 shows a ribbed reinforcing layer 3, which is pro-
vided with apertures 8a, 85. The apertures 8a extend approxi-
mately transversely to the tank wall 2 and serve as passages
for fuel, the primary purpose of this being to dissipate the
surge energy of the fuel overflowing them. The apertures 85,
which extend approximately parallel to the tank wall, self-
evidently allow fuel to flood through as well, but these can be
used to install internal fittings to be provided in the plastic fuel
tank 1.

Finally, FIG. 6 shows a further variant of the design of a
reinforcing layer 3, which can have either longitudinal or
transverse ribs with a trapezoidal profile or can be provided
with corresponding dome-shaped projections or raised por-
tions. These can likewise be provided with apertures 8a, 8b.

As an alternative, it is possible to rivet and/or weld a rein-
forcing layer 3 thermally to the tank wall at discrete points as
an approximately planar, two-dimensionally extended struc-
ture. The reinforcing layer 3 can also be provided with stud-
shaped projections, which are welded to the tank wall 2
during the molding of the plastic fuel tank. If the reinforcing
layers 3 are attached to the outside of the plastic fuel tank 1,
the reinforcing layers can have been connected to the tank
wall 2 at the second heat stage, by butt-welding with heat
reflectors, friction welding or the like, for example. As an
alternative, the use of an adhesion promoter is conceivable.

LIST OF REFERENCE SIGNS

1 Plastic fuel tank

2 Tank wall

3 Reinforcing layers
4 Profiles

5 Interspace

6 Intermediate layer
7 Peak

8a, 86 Apertures

What is claimed is:

1. A plastic fuel tank having a volume for containing fuel

for a motor vehicle comprising:

a tank wall arranged to provide a pressure vessel which is
hermetically sealed at a given differential pressure rela-
tive to ambient pressure, wherein the tank wall is rein-
forced only in a certain area or certain areas such that
only a portion of the tank wall is reinforced without
substantially impairing said volume, wherein the tank
wall is reinforced with means to increase flexural rigid-
ity in a form of at least one two-dimensionally extended
reinforcing layer connected materially and/or positively
to the tank wall; and
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wherein the reinforcing layer is connected to the tank wall
via a thermoplastic intermediate layer and forms an
interspace between said reinforcing layer and said tank
wall and comprising a corrugated sheet structure of
V-shaped profiles made of thermoplastic and having a
plurality of peaks, wherein the peaks are welded and/or
adhesively bonded to the tank wall and to the reinforcing
layer and wherein fuel can flow through said interspace;
and

wherein the reinforcing layer and intermediate layer pro-
vide a directional increase in flexural rigidity of the tank
wall such that flexural rigidity of the tank wall is
increased in a first direction relative to a second direction
through selective alignment of the intermediate layer at
selected locations of said tank wall; and

wherein the tank wall is formed by half-shells; and

wherein the half-shells comprise half-shell walls joined
directly to one another to form the tank wall without the
reinforcing layer or intermediate layer disposed between
the joined half-shell walls.
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2. The plastic fuel tank according to claim 1, wherein the
reinforcing layer comprises one or more sheets and/or strips
of thermoplastic which extend approximately parallel to the
tank wall being reinforced.

3. The plastic fuel tank according to claim 1, wherein the
reinforcing layer is connected to the tank wall being rein-
forced at a distance from the tank wall by the intermediate
layer.

4. The plastic fuel tank according to claim 1, wherein the
reinforcing layer is provided on the inside of the tank wall.

5. The plastic fuel tank according to claim 1, wherein the
intermediate layer is less flexurally rigid than the tank wall
and the reinforcing layer.

6. The plastic fuel tank according to claim 1, wherein the
directional increase in flexural rigidity is achieved through
alignment of the corrugated structure on the tank wall.



